It has been proved that by employing a XeCl excimer laser with output pulse energy of 80 mJ, the minimum determinal concentration can be reduced down to about 1/10 as com pared with the case for the N2 laser. In this connection, it has been found out that when the laser plasma is confined in a small region by increasing the pressure of the surrounding gas, the dependence of the emission intensity on the element content deviates slightly from the linear relationship and shows a tendency of saturation because of the occurrence of selfabsorption due to the high density of the plasma.
Introduction
In previous papers1-2), we have shown that the plasma having favorable characteristics for spectrochemical analysis is generated when a pulsed N2 laser bombards a solid target placed in a gas at relatively low pressures around 1 Torr.
It has also been demonstrated that the plasma gives quite linear relationship between the intensity of the emission line and the content of the elements1,3). Therefore, this method has bright prospect of develop ment as a method for rapid quantitative anal ysis of solids. It is expected that the analy tical sensitivity can be improved by increasing the energy of the laser pulse. In this report we describe briefly the characteristics of the plasma induced by high energy laser pulses from a XeCl excimer laser and the application to the spectrochemical analysis of Cr content in carbon steels.
Experimental
The laser used in this experiment was a Lambda Physik model EMG 100 system. It was operated at a repetition rate of 5 Hz with the pulse width of 10 ns and energy of 80 mJ. Figure 1 shows a schematic representation of the experimental set-up used in this in vestigation.
This is almost the same as that for the N2 laser experiment3).
Homogeneous specimens of metals were used as samples. The sample was rotated in a chamber at 2 of the expansion region of the plasma is rough ly proportional to the energy of the laser pulse used for plasma generation, provided that the pressure of the surrounding gas is the same. With increasing pressure of the surrounding gas, the radius of the plasma de creased and radiation density of the plasma became large.
In order to determine the optimal condition for quantitative analysis, the dependence of the signal intensity of the Cr 425.4 nm line on the setting position of the entrance slit was examined under various pressures of the surrounding gas. For this purpose, the cham ber and the focusing lens (L1) were moved together in one unit as shown in Fig. 1 . The results are shown in Fig. 2 . It is noticed that the maximum signal intensity increases with gas pressure.
This behavior is different from the case for the N2 laser. In the case of the N2 laser, the maximum intensity of the signal scarecely depends on the gas pressure between 1 and 4 Torro3). One of the possible reasons for this difference is that in the case of the excimer laser experiment the size of the plasma becomes much larger than the height of the entrance slit with decreasing pressure of the surrounding gas, resulting in an apparent decrease in the signal intensity. The radius of the plasma can be found from the experimental curves in Fig. 2 by reading the position at which the emission intensity becomes zero. Figure 3 shows analytical curves of Cr taken with the carbon steel standard sample (BAS 433/1-435/1, JSS 152-6) obtained at different gas pressures of 1 and 7 Torr. Owing to the insufficient spectral resolution of the mono chromator, the analytical emission lines of other elements could not successfully be sep arated from the Fe emission lines. The in ternal standard method was used in which the intensity of tne Cr 425.4 nm line was measured with respect to that of the Fe 425.0 nm line. It is clearly shown that at 1 Torr of the surrounding gas the plot is quite linear as in the case for the N2 laser experiment1,3). In contrast to this, it should be noted that at 7 Torr the relationship between the intensity of the emission line and the Cr content be comes out of linear, though the signal intensity possible so as to collect the emission from the plasma effectively without loss. Figure 4 shows the analytical emission lines of Cr 425.4 nm, which were obtained at the surrounding gas of 1 Torr from the sample of carbon steel containing Cr of 0.055% for two different energy levels of the excimer laser, (a) for 8 mJ and (b) for 80 mJ. By observing the S/N ratio of the emission line in the case of 80 mJ, we estimate the minimum determinable concentration of Cr to be about 0.005%. This is about 10 times lower than that for the N2 laser experiment. According to our preliminary experiment, shot noise from a photomultiplier, which is the major cause for reducing the S/N ratio in spectral meas urement, can be decreased to about 1/20 by employing a sampling oscilloscope as a detec tion system with the gate function.
There fore, it is supposed that a quantitative analysis of ppm level can be realized by the combined use of a high power excimer laser and an improved detection system. Detailed experi ment about this will be undertaken in the near future.
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